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The cutting fluid is supplied under a pressure of 800-1,000 Ib. per
sq. in.; lower pressures have been found insufficient to wash the chips
back out of the hole. In drilling rifle barrels made from 0-5-0-6 per cent
carbon steel, the cutting speed ranges from 100 to 200 ft. per minute with
a feed of about f - J in. per minute. The feed rate is fairly critical. The
cutting speed is determined largely by the nature of the macrostructure
of the material, steels showing an irregular structure, or a very fine one,
being much less machinable than steels having a regular, moderately
coarse macrostructure.1 'The influence of the macrostructure has been
found to apply to other types of cutting as well as to drilling.

Twist Drills. These are by far the most widely used type and
description is almost superfluous; however, Fig. 190 shows some
examples. The cutting edges are usually inclined to the axis at 59 degrees
but for special purposes, such as drilling light alloys and plastics, smaller
angles may be used. Usually two flutes are used and their helix angle is
about 25 degrees, but again for special purposes, drills with three, four,
or five flutes may be used and the helix angle may be smaller or larger
than the standard value. The lands of twist drills are generally relieved
as in the examples a-f and sometimes a hole is formed in the body of
the drill, as in the example c, to carry cutting fluid to the cutting edges.
The drill shown at d is a " core drill " for drilling cored holes. For this
work drills with only two flutes are not suitable as they will not produce
round holes. It is important that twist drills should be properly ground ;
the cutting edges should be equal in length and equally inclined to the
drill axis, otherwise the drill will not drill true to size. Also the clearance
or relief of the cutting edges should all be the same. These results can
only be obtained easily and consistently by grinding the drills on a
properly designed drill grinder.

^ Drilling Machines. There are numerous variations in the types of
drilling machine in use but, broadly, they may all be grouped into four
classes, namely: (1) Sensitive ; (2) Pillar ; (3) Radial; and (4) Multiple-
spindle machines. The first and second groups are similar in general
design but differ in size, the sensitive drilling machines taking drills up
to about J or 3^- in. diameter and the pillar drill up to as much as 2 in.
diameter, according to its size. Sensitive machines are 'provided only
with hand feed but the pillar type machine is frequently provided with
a mechanical feed. Fig. 191 shows a typical single-spindle pillar type
drilling machine ; the spindle speeds can be varied from about. 100 r.p.m.
up to 1,100 r.p.m. and a number of different mechanical feeds is pro-
vided. In general purpose machines the range of speeds and feeds
provided is usually wider, and the changes are more readily effected, than
in manufacturing machines. The mechanical feed is arranged to be
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